\p=n-\ 5 \p=n-\ 28 \p=n-\ 48, respectively) differed appreciably from the activities during the oestrous cycle (7 \p=n-\ 13 \ p = n -\ 3\ p = n -\30\ p = n -\2 5 ) and also at parturition (13 \p=n-\10 \p=n-\ 3 \p=n-\ 26 \ p=n-\ 26). During pregnancy and parturition as well as during lactation and weaning there was an inverse relationship between the malate enzyme (malate:NADP) and the glucose-6-phosphate dehydrogenase. The ratio between the activities of these enzymes varied within a wide range (0.5 \p=n-\ 5)and appeared to reflect luteal function. The enzymic activities on day 6 of lactation in the involuted corpora lutea of pregnancy (7 \p=n-\ 15 \ p=n-\ 3 \ p=n-\ 41 \ p=n-\ 32)and in the corpora lutea deriving from the post partum ovulation (15 \p=n-\ 7 \ p=n-\ 
and also at parturition (13 \p=n-\10 \p=n-\ 3 \p=n-\ 26 \ p=n-\ 26). During pregnancy and parturition as well as during lactation and weaning there was an inverse relationship between the malate enzyme (malate:NADP) and the glucose-6-phosphate dehydrogenase. The ratio between the activities of these enzymes varied within a wide range (0.5 \p=n-\ 5)and appeared to reflect luteal function. The enzymic activities on day 6 of lactation in the involuted corpora lutea of pregnancy (7 \p=n-\ 15 \ p=n-\ 3 \ p=n-\ 41 \ p=n-\ 32)and in the corpora lutea deriving from the post partum ovulation (15 \p=n-\ 7 \ p=n-\ 4 \ p=n-\ 39 \ p=n-\ 36)were in agreement with this view.
The possible role of the malate enzyme in the ovarian synthesis of steroids is discussed with reference to its presumed role in lipogenesis in the rat.
NADPH is required as a reductant in several of the reactions involved in the biosynthesis of lipids including steroids. The generation of cytoplasmic NADPH (cf. Rognstad Sc Katz 1966) In these groups the intact ovaries were processed in pairs as obtained from each of the animals.
Another group comprised 4 animals all of which had lactated for 6 days. In these the old corpora lutea of pregnancy were separated from the young corpora lutea of lactation by needle dissection, the residual tissue being discarded.
The adrenals as well as the pituitary gland were sampled in a total of 13 animals during the oestrous cycle (4), pregnancy (5) and lactation (4).
Bovine ovaries were obtained at the slaughterhouse from non pregnant animals.
The organs were always cooled on ice immediately after removal. Preparation of homogenates and assays of the 30 000 X g supernatant for enzymic activities by spectrophotometry at 340 ma were carried out essentially as previously described by Baldwin Se Milligan (1966) .
The activity of the malate enzyme was determined under conditions similar to those used for the isocitrate dehydrogenase, i. e. at pH 7.6 in the presence of manganese ions.
RESULTS
The activities of the following enzymes were determined: glucose-6-P dehydro¬ genase1), 6-P-gluconate dehydrogenase2), isocitrate dehydrogenase3), malate (»malic«) enzyme4) and malate dehydrogenase5).
The highest activities of the glucose-6-P dehydrogenase were found in the ovaries of cycling animals, in animals at parturition and in animals after weaning (Fig. 1) . The activity of 6-P-gluconate dehydrogenase was highest during pregnancy when the lowest values of glucose-6-P dehydrogenase were found. The activity of the NAD dependent malate dehydrogenase increased about two-fold during pregnancy and decreased toward parturition (Fig. 3) . The isocitrate dehydrogenase activity did not change appreciably during pregnancy.
The highest values of this enzyme were found during early lactation and the lowest values after weaning.
The corpora lutea of pregnancy and the corpora lutea of lactation obtained 6 days after parturition differed in that the young set had a higher activity of the malate enzyme and a lower activity of glucose-6-P dehydrogenase ( Table 1 ). Both sets contained high levels of isocitrate dehydrogenase in agree¬ ment with the results obtained in whole ovaries on day 6 of lactation.
The activities of the malate enzyme in bovine corpora lutea were much lower than in rat ovaries whereas the glucose-6-P dehydrogenase activities were con¬ siderably higher (Table 1) .
The enzyme activities in the adrenals and in the pituitary glands were not found to change consistantly during pregnancy and lactation and the data for each animal were pooled for the purpose of comparison with the results ob¬ tained in the ovaries (Table 1) .
The adrenal activities of the malate enzyme and of glucose-6-P dehydro¬ genase were similar to those in the ovaries of cycling animals. Otherwise the adrenals differed from non luteinized ovaries particularly in having high activities of 6-P-gluconate dehydrogenase relative to glucose-6-P dehydro¬ genase and to the activities of isocitrate dehydrogenase, which were low.
The lowest levels of the malate enzyme were found in the pituitary glands. Conversely the activities of the NAD dependent malate dehydrogenase in the pituitary glands exceeded those recorded in the other tissues examined. The pituitary gland activities of glucose-6-P dehydrogenase were low but ap¬ proached those found in luteinized ovaries.
DISCUSSION
McKerns (1965) found considerable fluctuations in ovarian glucose-6-P de¬ hydrogenase during the oestrous cycle, the activities being about twice as high during oestrus as during dioestrus. In the present investigation the measure¬ ments in cycling animals were carried out regardless of the phase of the cycle. Thus, as could be expected, the variation in the values obtained for the glucose-6-P dehydrogenase of this group was relatively large (Fig. 1) .
According to Eto et al. (1962) (Tepperman 8c Tepperman 1964 . The rela¬ tively low activity of glucose-6-P dehydrogenase in highly functional luteal tissue of pregnancy and in the young corpora lutea of lactation is of con¬ siderable interest since the enzyme occupies a key position at a branching point of glucose metabolism by competing for glucose-6-P which is also the substrate for the isomerase giving rise to fructose-6-P and subsequent glycolysis via the Embden-Meyerhof pathway. Low activity of glucose-6-P dehydrogenase due to inhibition or simply to low absolute levels of the enzyme would thus tend to favour glycolysis and, hence, diminish the NADPH generation potential in¬ herent in glucose degradation to pyruvate. The possible role of pyruvate in the generation of NADPH will be discussed below in connection with the malate enzyme. Highly functional luteal tissue might conceivably contain steroid metabolites in high concentrations. From in vitro studies on mammalian en¬ zymes it is known that glucose-6-P dehydrogenase, but not 6-P-gluconate de¬ hydrogenase, is susceptible to inhibition by a number of naturally occurring steroids such as pregnenolone. 17-OH-pregnenolone and dehydroc/nandrosterone (Marks 8c Banks 1960). The possibility that glucose-6-P dehydrogenase may be inhibited selectively by endogenous steroids seems to be supported by the following comparison of its activity in various tissues, with that of 6-Pgluconate dehydrogenase which catalyzes the subsequent reaction within the hexose monophosphate pathway. There was a marked trend for 6-P-gluconate dehydrogenase to increase in activity during the apparent suppression of glucose-6-P dehydrogenase in pregnant animals and then to decrease toward parturition. Thus during pregnancy the activity of the former enzyme changed about as the activities of the malate enzyme and of the NAD dependent malate dehydrogenase, seemingly in relation to changes in general cellular activity associated with luteal function, as judged from steroid secretion. The increase in glucose-6-P dehydrogenase at parturition might be due to some extent to development of follicles but also to the large predominance in the ovaries of involuting corpora lutea, the steroid production of which is presumably very low (cf. Eto et al. 1962) . The activity of 6-P-gluconate dehydrogenase in the corpora lutea of lactation was about the same as in the old corpora whereas glucose-6-P dehydrogenase activities differed by a factor of 2, being highest in the old set. High activities of glucose-6-P dehydrogenase relative to the activities of 6-P-gluconate dehydrogenase were also found in cycling animals in which the ovarian steroid production is smaller than during pregnancy (Eto et al. 1962 ). As in highly functional luteinized ovaries, the activity of glucose-6-P dehydrogenase in adrenal glands barely exceeded that of 6-P-gluconate dehydrogenase (Table 1 ). In contrast, the ratio between the activities of these enzymes in pituitary glands amounted to about 6:1. These observations would seem to warrant investigations on the biochemistry of ovarian glucose-6-P de¬ hydrogenase with a view to its possible regulation by steroids. Recent studies on the rat mammary gland glucose-6-P dehydrogenase suggest that its in¬ hibition by steroids may involve interference with the steric configuration of the enzyme (cf. Levy 1963; Levy et al. 1966 ).
In the bovine corpus luteum the level of the malate enzyme was much lower than that of glucose-6-P dehydrogenase, the ratio between their activities being about 1:10. Similar results were reported by Savard et al. (1963) . In human ovaries too (Ntelson 8c Warren 1965) the malate enzyme seems to be of minor importance since its activity has been found to be very low in several types of ovarian tissue including functional corpora lutea in which it is exceeded in activity by glucose-6-P dehydrogenase by a factor of about 10. During the menstrual cycle the corpus luteum activity of glucose-6-P dehydrogenase parallels luteal function in so far as the activity remains high for about 10-12 days after ovulation and then decreases progressively during luteal involution. The relatively high ovarian activities of glucose-6-P dehydrogenase in the bovine and in the human are consistent with in vitro studies on glucose meta¬ bolism which indicate the existence of an active hexose monophosphate path¬ way in ovarian tissue of both species (Field et al. 1960) . In luteinized rat ovaries, on the contrary, it seems that relatively small proportions of glucose are metabolized via this pathway (Armstrong 8c Greep 1962) . In luteal tissue of this species, most of the glucose is apparently metabolized via the EmbdenMeyerhof pathway under in vitro conditions (Armstrong 1963 The activity of the isocitrate dehydrogenase did not change appreciably through pregnancy and parturition but increased as lactation ensued. In a group of rats deprived of their litters immediately after parturition, the ovarian activity of the isocitrate dehydrogenase 6 days later was about 1/2 that found in normally lactating animals at this stage. Similarly, low activities were found in rats weaned for 5 days after the normal period of lactation (Fig. 3) . The significance of these observations is obscure. In human corpora lutea the isocitrate dehydrogenase activity has been found to increase progressively with the age of the structure (Nielsen 8c Warren 1965) .
Administration of gonadotrophins has usually been found to result in in¬ creased activities of the ovarian glucose-6-P dehydrogenase in the rat (cf. Kidwell et al. 1966; McKerns 1965) . However, a decrease in the activity of this enzyme was noted after FSH and LH in combination . The possibility that gonadotrophins may affect the ovarian malate enzyme level does not seem to have been explored. Large doses of 17/5-oestradiol ad¬ ministered to rats during mid-lactation resulted in a considerable increase in the ovarian activity of the malate enzyme and enhanced the physiological decrease in the activity of the glucose-6-P dehydrogenase (Lunaas 8c Baldwin 1967) , possibly due both to interference with secretion and the luteotrophic action of prolactin.
